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INTEGRATED CIRCUIT DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce contact 
resistance in the connection hole parts of a 
semiconductor integrated circuit device having wirings, 
in which Cu and the like are set to be main conduction 
layers. 

SOLUTION: Silicon films are deposited on the wirings 14, 
where copper is set to be main conduction layers 14a by 
a sputtering method or a CVD method, and an interlayer 
insulating film 16 is formed. Connection holes 17 are 
opened to the interlayer insulating film 16 is 
prescribed positions by using photographic technology. 
Oxide layers 23 are formed at the bases of the 
connection holes 17 after the connection holes 17 are 
opened by ashing for removing a resist mask used for 
photolithography or the exposure of atmosphere after the 
connection holes 17 are opened. Then, the oxide layers 
23 are changed into copper by thermal treatment or 
plasma treatment or the irradiation of ultraviolet rays 
under a reducing atmosphere of hydrogen or ammonia, so 
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itfiB (a> xmz&vzmdimiZs *^<v*?£*fc« 
cvDffitfeiw ^^atct y itastis^ i 
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mimmmmvm&ffikX'&vx. 

tm (b) njg(oitf*fc^c, titia^um tfH3 

[f»#3|7] f»#3U, 2, 3, 4, 5*fett6fBS 
[M#«8] ft#3U, 2. 3, 4, 5, 6*fctt7 

ttfiB (b) jM<m^ me#mtm#zffl&u m& 
©ssnse-e&oT, 

msm l ©JBSSfctiBBSI 2 0£a»£*&Hfeff3f£$B 

m^m i o ] a w&<D^mmmmm<D 

3 <DMIS^5:^ U 
ItflB^ l ©SJS^tKflB^ 2 ©iBS^hltfBB^ 3 ©SJS 
^i:*^-©SJS^ , r-fesS i oyfflSL 

msm i (DHjs^titnasi 2 <osj^^tmsm 3 ©as 

1 [ff^i 1] «{*SftcDiffl±(c^ftiilE» 
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[0 0 0 1] 1( 
[0002] 

m&iz. fefcitii. B^n5 9^i i^3ob, m&$± 

*-M±$M7> TL S I A> Y-fvVl , P253~p 
A (Al) &&1;Ltc.\t*yifX7-> (W) &Z<Dm&£* 2i 

&IHINK&JftRL&«. 7* h u yy^^-YXgtcj: y 

[0 0 0 3] U*»U £0>Al£fc«:fflV**#S£ri*S! 
IKHWHffctcffvv. WM8B»iM)*t*3WWFi:fty» 

<STi-6«®iaBW%o to wzimmteu ^ls 

[0 0 0 4] SfiT'li, 1 9 9 3 VMI C 

(VLSI Multilevel Interconnection Conference) ^ftS 

i, pi 5~p 2 nz95ffi2tix^z&$i^ nms&iz 
m^mo^-^^M^t^mmmm (cm 

[0 0 0 5] 1 9 9 5 VM I C (VLSI Multile 

vel Interconnection Conference) ^8$l» p 3 0 8~ 
p 3 1 4lC|3®Stl , TV^ t J:e)lC, Cui&^yflfe t 
SKfcfflWI&LTCu&SIEaMfcU 8f®Wtl>fcCu£tt 

[0 0 0 6] Skic, 4»ia*ifc««TI**v^ *5§ 
W#e>(Cj:»J38^3*lfc&ffiT'&oT. q^l8-2 5 
4 3 6 2#tLTffilS$tlTVxS^f5, "tftto'feCuBt 

Cufc«anil«iB©CuRi:fcdWrU ttWSRfiBBa}^ 
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[0 0 0 7] 

[WHjWWftLJ^fc+ftllW] L^U Cu^ift 
AMUR (gtffc®?) jWt&SSti*. B8Mt«:#'v 

jwciwanftiiitjcftejjWMbiciyjBtftati**) 

v ^ «SBS« © «ccr>^5t<D*ir^: S: § ISSZ-T 4: v ^ IBB*:* 
[0 0 0 8] ^CD«fce>«:iHblK$:^*-rS*Si:bT, 

«^&^I6U fesvttt. xrc?*x<5>*-K:j:yBMWl 
[0009] l^u «j*fcxy*>$r#*ftfl§v**» 

fcJ:tfx^>^ea^£fcoT#£L<fc^. * 
fc. */ty*xy*£J:yBMW!«:l»*"*"*»£Ktt. 

©^ICtfoTSaS^TOT*** hJtfbStlTfey, 

[ooio] J&moEmt* Cu^&±#ftii:t5 
[0 0 11] *fe, *l§^cD@65li, Cu*fe±aHWB 

[0012] se>tc, #38hi3<dbi$i*, cu^ftiaw 

[0 0 13] 4^HH®SMii. Cuf^I 
[0 0 14] *^©!!IB<fe6tWc*©«W>BWi:«fW 
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[0 0 15] 

[0016] ( i ) xmico^mfflmmmvmk 

st-feo-c, (a) sM&B3ffrottftB&t(m*fe 

kBUfcUBP-ranm (b> ^wm-trnxsmmz 

nm (c) jjmsfcaitKWB^fcnsia+ftx 

S. ft*"****©"*?**. 

[0 0 17] ZLC5J:e)«;^fl^Siai^e©SSfi*S 

Pbfc&M^ft^£M^H^fi^Loog&. ^ 

[0 0 18] •r«sb'&. !^K3fflQtMIKtc8sttffL 

-fbffl*^i7t:Stu »c3HW*fc«>. 3>**MBft& 

[0019] mism^z^xm^^^M 

£ X\t&m&& v >=ex?i^ $?*/i/fc*j*LT, 
[0 0 2 0] ^vCrx^i/^fcilR&^c 

[0 0 2 1] fcfc, £©J:3fciHto&8s'ett. ^5X7 
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8P©I8l$te, iiTtStiSOD*-??, *rCy*jcj:yxy*- 
&t>$&.-t&Z.£tft£<*\ yvXvx*;b^rS:in^.S^i 

®ftm*m<jm*%fcx*ymtz>mis\z\,*, ±mm 
mz. m^tm&tiisxzm^^w^Mohiz&vmi'tz 

[0 0 2 2] (2) ftfc, *58^^«^»m^fi 
8£t#&T**>oT, (a) ^f^ftllli&^SfcttgB 

imm^^timmmmmmizm. m%L<&T)\< 

Jetsam (b) ^fl^&5t7t#B^lc«&Lo 
^^rtfeli^x^^SPPin-tSlS, £ 

[0 0 2 3] ~ <Z) J: e> fc¥&fl&8BEl»&B©SB§^ 

$Htt8©^#*B^ic*g<fc5^ic&y, ^©.t 

[0 0 2 4] (3) *5§«©^^SllIIi^M 

!8i*aT*»oT, (a) ^ft^filllB&^T-tfettK 
yUTBSIIft«WW*33B. (b) 
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[0025] z(D£^> &^mm®mme>W£ii& 

lC«fc*U£ tWB (1) (2) ICtB^bfe^©* 

fcgjH, (2) KlBIRLfcfcWIWc, SMbmiCjSH-rSBH 

too2 6] (4) tmnamt^ xrtv*mtt=. 

\tC V V «y 3r&lC J: »J *§£»3 *VT % «fc < , 

*fettCVDttfc«V^TlWJIfe?W*t*ifc^*y» « 

[0027] ftfe, msammzmttzmzmT* 

[0 0 2 8] (5) *fe, «M3l7t9H&tt. 7K^#H 

[0029] (e) *^ iwai»et*aacasv^ iwB 

(b) :EBM>t{f ^7U£BP> g»*J©-b 

[0 0 3 0] 3©*-5C X^gBBftlcimSfi&Blft 

®ft£t-&mmmvfr. o*yBB»a^a»«»tt© 

&. g»©i&is&sv>ttB3S«©3i®> 

>**M8$5t&±#U ffi«©®&Mlfe.i** 
y£©*IW*telli**&£fca^S* 3>**higifi© 

[0031] (7) fcfc, tinomctt. tinase®*:^ 

9--l/>f-t&m>. M3gB&§Lh©MfMiBI 
tCg^fL* fete^fc^jS^Slg?©®^©^ fcB&it*- 
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(T i N) <S©ffi. 0B^©^fctC<J: y«*t6ifc*l^r 

[0032] (8) «wawjSDErt»cfiv^T» ttna 

(b) zDg©&lc, ¥3WfcStt&&na&U gg$JU£8P> 

gg»i*©±® * tc\msm>±m*> l < tew®©jt7G# 

«c*»S*vfc»5h o*»J, »blftWlft*2ftfc»a' 
Mft*a*ifc«P»»*. $HfcB£© e> t>gg?iM-?-tfm *J Bftfr 
©^ffi&±#i-5^fB44<Z>&& *56^ 

ftgjlHjK©Ati^£l/?& feii^-li. «iS:3 5 0iC© 

*a»H*-e»7frr*»£K:i±. a e>ic i o otc±#3 
**&ic«kst, cMPjaacj:eisi»S)*i* 

[0033] o) *mi<n^i>mfflmmm<Dm 
zm 2 (Dmzm.h zm^z^mmmmimamm 

gT*feoT, mi©MfS^i:fffa^2©Sf5^i:«:ra- 

[0034] z(D£t>te^{mffimmmo>wg%m 

[0 0 3 5] (10) *»W©fS^S®^ 
&=fo©. &sv>ti, ^i©Sf5^i:S2©RfS:^i:^3 
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y trt s - £ **** »w 3 ©ySfS^&ms - 4: * 
ft*. z*i&©£«h»*. H-fiffi***v*tt 

[0 0 3 6] (11) *^<D^i4^HaiS^eG>Sil 

T*». #3gfl^<&«C<fcy, SHtfll (CuO« ffl 

t., mm (cuo^> <Dwm\-i. &z>wg.<D?8£&z 
y, »c«k»j®Mbss (cuo^> *»& 

[0037] 

[0 0 3 8] (^SfetfW^Jffil) H1& *SMi©— 

[0039] ^m/mrm 1 ©4HW«M«ii»«ai»*. 
s o 1 mm 2 «j:tnj**?aiiiw* 3 zm-tz^ 

(t^Kl<?Dp^x;i/4lCn^MI SFETQn^S 

*ife=fe.c!)T*feSc sonw«2, umm^frmmz 

[0 0 4 0] n^IISFETQnH ij^fc®tgl© 
iNWMWtSfcfe^-TStjWTfty, >f-h®S7tf>$! 
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[0 0 4 1] Wfe^^S«5 8ti, n^MISFET 

So h«ff 7 £<fctPf^^fl»c 8 ©±aMCW 
Six, MoSix, TiSix, T a S i x ifCD?g 
«U«AM5/y*>f FBMfcflWIbfeS/y*^ FRTMIWtL 

SHE 1 (Hi. fcfc*«S/ya:/!Wl»*W*5'y:3> 

ftfUHii-rsifc^'c*, s/y3>SMfcBt*fflv x *#^ 

let*, -tiOS/yn^fiffciRfr&Jfc**^ Ktf*- Jl/** 
—9-9 <fctf* -V * «i 1 0 * £: LTffl V \ 

[004 2] ¥#tt*&lfcJ:tfn7£MI SFETQn 
<D_t® tC t*® r^f«m 1 1 ajW»*3*lTV**. «H3*B 
gillaillt. BPSGBt*fcttPSG|W»«>y7 

n-BMfcJav^ifctf'eft***. JHRMfiMini 1 a©T 
»%ib<»i±»(CCVDiS*fctt^'y**i»cJ:yjK* 

^$®^^I^8±©Mia^fii^i 1 aKttSSHBLl 
2 jWBW- &tu gsm 1 2 {Cli, fctAtf^^V *8»C 

^ymastifef^y^^Ri 3 a. is&zffc£z.\i 

-f^yTv bCVD«SfeSV%l»?CVD®Cj:y^ 
[0 0 4 3] JfNRBIMKl 1 atf)±StCtt, JglfftfilHIR 

1 1 t>jw»fcs*u k«i 4jyjmeiNii 1 bjcjgi* 
[0044] smi 4 a. &mMi.4 atmtrzy 

Kl4bfcj^&a:*. £#«®14aWu 
«a«-*ii:««T**)W. SBfc l> <liT;i/^ -tf A* t=. 

*m&±ft#«M h i »C J: y BBIi 1 4 (DfflMitlz 
So fift^* >R 1 4 b li, i^SM 1 4 a £8tefc-r5 
SMfc* Wfc^^^-f-^W. xrtv**>if 
[0 04 5] mi4&£tfJHnNMHKl 1 b©_hMtc 

6{Cttg§mi 7jWR»t&*U g^?Ll 
7 IClj^TL 1 2 fefc AtfX^y f&lC «fc y 

j»aa*ife*>y^>i)ti 8 a, as^tffe^^tf^ 

^yhCV V ^13^?C V D&K «k y *l 
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[004 6] fcfc, g$g?U 7©jgas©*>^*7 L >IBS 

18a tWUBi 4 fcCDl^ffilCti, @3&§U 4 &fc 

7 ©j£BB©@3IS l 4 ©^®tc^fifc£*\.fe®HbR&3§7Gl/ 
T?g&a-fr£fc«>T*& »J , ^*UC «fc y , g^?L ntffl 

n>**Mg&i;&<88$u t fc«&wssK©fHBtt & fa 
[0047] nn i bo>±mki&. mr<$tm$& i io 

9 )!)W3tU SB&8 2 0 tf JfROKftR 1 9 ftfe 

[0 0 4 8] IS&&2 0 USSR 1 4 £|CffftlC 2 
0 a fcfiffc^* >R2 0 b fc^feft*. £&«Jf2 0 a 

y;i/$xtf2>,.l^l«4x&©^T'fcoT ! feJ:V\i Zltl 

«s 2 o ©^bic#e>gsis^©±#£«iffl-r& 
■ess*, £*u c <t y ^&mmmim<DTimMit zm. 

20a sii^*tmfcfc^«i«aa»«:B6Jt+*^'o 

©flu Sfls*>*/W«. SMb^^y^-f-^Bt. 

[0 04 9] &fc> SBSSl 4&£WiISI®2 0©*®ic 
mi 4&£V*ttS^2 0©fefc*l*CMP8»C.J:*J!Slft 

tt. *©^c^sttfc«fi«fe**bT:iit5fcs** 

feftT&y. -^ICiU, B5I§14&&W*@2^2 0© 30 

[0 0 5 0] Sfc, ♦SBlWMflBlT'tt. n&Stf2JB 
©#££#J^UTV>£#, Mf^SfiRl 6, 19£<fctf 
B3®2 0 hn«l^l8IMHMBI«J:tfSiM«:d "5>lc#SK 

[0 0 5 1] fcfc. ±IBLfe^{*^0B^@®Set 

-^^^T*fe5^«^W^@®SSi*&©- 40 
«fe*©zDBIR^bfcWiBIHT**. 

[0052] *t\ *«gffl*&Att*fcJ: 

fcsoi mm 2 fc^-rs p- m>ms^y u a>*»& 

TP 9x^/4 Pfx^/4J*. flji&S^lYi 

U K-tf^&tfoTfc^K 

[0 0 5 3] fcKU 3mWfc£*U©±Si^ SOI«S^ 
»2K3jrt-*Ui»»«U ■£©&££*«>>',> 3 >SHb 50 
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KftlftKbfe«CMPtt*«:fflV^T*»«!S/y 3>Mfb 
BI&l&£bT, ftfIEU#lC^Un>^bl&£*I«>ii*, 
U«*?&«H*3 feJBSW* (02) o 
[0 0 5 4 3 l ©£M±IC4*- h&fisli 

R6fcfc*5/y3>*fbR. 4*-hm®7£fc£#Mli 

s/y3>«j3J:tf^y^ttW!ii oi:a*2/y3>* 
*tR&«8M*bTa«R«»au 7 * h y v 7 

* K J: y ysftfe l/5>* h t LTS9 

iaWIR«:xy^>yu 4*- h»»R6. ¥-bWffi 
7fiJ:Ot*-vv^lfiWltlO«:JBtfW* (03) . 
hSfililg? 6 fcittsmc v D^tct y mitt & 

TS, tf-h®@7ttCVDj&Cj:y^£^S3i:#T 
tf-Stf, *©JBWffiHBt**fe*Cnil?©*»Mfc (M 
AtfP) &K-^LT%»J:V\. fcfc, 4*-h«@7©_t 
0ICWS ix , MoSix, T i S ix,TaSix fc£f©i« 
iBW«fe«S/y*>f KRfc3»bTfcJ:V\ #*«y^*fi» 

mi 0ttfei:^.«cvD©cj:y^-rs3i:^T^ 

So 

[0 0 5 5] iNMMS(Rl±ICCVDan?BMbS/ 
y3>R&J8Rbfc«. S(Btt-f*>xv^>y (Rl 
E) »Ti®iWbS/y3>RS:*ftttX'y^->«'^*6w 

^tc«fc y, ff- vwmi (Dwmzv^ *- /i/*-*- 

-h®fii7«)1^ffll©p^x;i/4tCn^MI SFETQn 

(04) . ^^3, "!M K^*-;b^— y-9 
©^^{CiS^<0Wa^WI^&^b, *>fK 
V a- 9- 9 ©^£«Mcit^©>f^¥#flsM 

*«!WbT%»J:V\ 
[0 0 5 6] r^lC, ijm««6IRl±lC^ , Cy#tt*fett 
CVDttT^Mfc5'y3>Rfe*RU MfSSifi^El 1 a 

^flfgc 8±©Mr^fiiyi 1 1 a <mv>?* YVV*f 

^yjmj&m^xm&ii 2&wp-rs (05) . 

[0057] mz, ^ydtSjiciydt^y^^Ri 

3a&if^|L (06) % S fetc^^v hCVDi£lC 
J:y#>y^>Rl 3c««t6 (07) . 

[0058] *c g^TLi zimnmmmmi 1 a 

±©^>i^X-r>ISl 3 cfeitf^O^r^Il 3 a 

fccMpaac*yw»LTwasu ^«^9^i 3 b& 

jRtfW* (08) „ 
[0 0 5 9] &tC, ^«y^fe*feliCVD^T*®Kbi/ 
y3>R«^WlbT«B»fil»Rl 1 b&JRStU S^t- 
4J^7*hyy^97-fa«ffiJ:tfxy^ya««: 

fflv^inxu i3^?ti sftjBrt-t* (09) . fcfc. 

Z.^T14, ^'Cy*tt*fcttCVD«STiBaa*lfe5'y 
3>BMfcRfc#!lwUTV^**S. SOG^©^fllR. m 
H. 7y*«:»56nbfcCVDS/y3>BWfcR. S/'Ja^ 
^bH, *©ft6^gp@©i|ifii5RS:«®bfc#SI^"r'&o 
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[0 0 6 0] 1 ©£®ICISS« 1 4 ©g 

yM 1 4 b ht&zmtf-X 14b £*t«i-& 
(010) „ gfl;**>|gl4bte, fefc^.«CVDS 

*-*>bii 4 b©jg&B*. ftciwiii-tsiBii^asKHto 

«kV\ ?fc3jST*fe-5i#«®14a0*fSRettflC 
g-fb^#>^l 4 ba^ffi&X/ly^xy^-tSifcfc 

#>|gl 4 bfl^atCiRifLfcTK 

U £s»«® 14a ©&»&£&#*-£ d i: *. 

#ic sHt^*>Ki4b©je«ifc aeaawi/catai 

[0 0 6 1] 9dC±aMI|g 1 4 a £&53JS, 

4B©awKS:*£Btu zitLSr^aabTiMku mm 
1 5cs»»caK>a**ifeiiSi«)ii 4 a s^-rs 
(hi 1) . mmDim^ a»©x^v*«6«:fflv^* 

^^©Wft^m^&ffi^T 

t-sagtfiWb^sMSfc^tmrafc&sii: u t~nz. 

l£ 3 5 O-C—4 OOt, 3d~5d-fc0£gVf&££# ( 

[0062] #ac mmmmi 1 b±©*»«wb^ 
*»gi 4 b&&a3mwmi 4 a&N&u mi 4 

14a i3 *t«Hfc** >K 1 4 b & 
JBtfW* (012). J8fb^*>Kl 4 bJSJtfSiWtt 
Ml 4 a©|$£tt. fcfcfcliCMPSSfcWoVtfcifctf 
Tft*#. xy*7ty*jSfcJ8V»T%»J:V>. fcfc, 3© 
Ml 4 ©flgJ&©fl5KC. fefcjttfCMPS*JSVVfe»# 

u fern 1 4 ©31® ti*^j£B&ici@3 mt 
sti-So £©«». mi4©^®tc®MbM (gftfbfis) 

&©*£TS:5fe-riSSi:fc£. L*»U *3Sfc©«8IR 1 -e 
«»c&fbSl**fc«>. ZL©ck -5^^5:18^?) 3 

[0063] «wc mtm2 2 zmjbLxmizmtz 

-e, ;r.*i&*}3£3-fr£ (013) . j§7cSfSl3u 
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tt7> s E-7fe?SttffcU fflm&W»T*7ttRJt6*:te 
£©**95?*/WC»fbH2 2jWW3*i*Zi:»CJ:y 

[oo6 4] 8&x*;i/¥©m&nwu *mtm&i zum 

ttr>*-r#H»"F"e©3 5 0T;Sft©MtKBI&f&9* 

ic<fcyfTe>3.£#"r*£&= <*e>ic, 3fcx*;i/=¥©fft&n 
tt. jJg^*v*tt7>*-T#H»TT?©*PM§©^ 
»cj:yff5£fc*«-eS6. fci:*tf{gffi*$g 

i:*W*b<. ^fbM2 2icii^l*$ns«fce) 

[0 0 6 5] 1 £it7C#ffl^UCgfr 

•r, ^NiMb^H^t-fe^T^icM&saa&Ji-r©*"?:**) 

[0066] Z.<D «fc e> lC2fcHfig©^fil 1 T'ttSHUI 2 2 

u ^«^smg&^g©i4tB&^±-rs3i:*^riBT* 

fe-&o ±i3SMb»2 2©|^56l3u 

»KlJ:*IUasW*«!<« ^ffcM2 2©5S5ctCj:S«S^© 

zL©«t e> ^t^aa^^oT^m 1 4 ©KKtfMfeM- 

[0 0 6 7] teis. ^Xvx*;i/^&m6ntTSHbS 
2 2©®?ms:B^-rs^ci4, y5X7ffl@a/ur 

©##lC«®KbJi2 2©^SrK^LTS7cS/iS;S:0E3l 
-tS©**e>"f, 0MtJi2 2%ev^»mi4(cfd4IL 

sa&feicjgH-tsm 1 4 oyrnmo>±^mmu *m 

[0 0 6 8] IHfcJi2 2fflaScfcfiffl?tC 

ilTC&ifTofc^c, ^f*^Kl=S:ilB»U BBSS14© 

1 4 omm& &frfr#- i 7x\zfji-DX^ 
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[0 0 6 9] &33, ©mtiLfc^tf, SSfcSU 4 0>^®lc 

[00 7 0] ^^*^i±ic^t^^*feli 
CVD&T-gffbS/U 3 >M&*iKU ^^SSUl 6?: 10 

^S*lfe5/U3>IMb*&«H*l/C^*#. SOG§ 
mi7SWPt5 (Ell 4) „ 3®g§!^7Ll 7<DJggfl 

tctt. gg^TLi 7<z>iiBn&{c:7*hy v^^-rfc^ 

6 v ^7L l 7 (0B§p^<Z)^:5t#H^)«®^ «fc 20 
»J, SMbM2 3*^^4xS. itf>gJHbJi2 3tiu 8Mb 

jg2 2 tmmzmss&Rvtov* znztvz&tm-r 

[0 0 7 1] bfctfoT, 1(1131^1 4<©^®{C^3 
♦lfc«Mt»2 2fcH«|ttC SHbM2 3 5:S7cL/T«@lC^ 
■ffcS-fr, i*i«:m5feS-BrS (015), «7&5f&tt. Hft 

6. 30 
[0 0 7 2] ^«)J:e){c, £©J;3fc4&a6©J!9KiT? 
tt$tfbJI2 3 &B&fc-f£Z.i:tfT*£Sfc*k g^SJU 7 

$r|fiI±'tSZ.i:*^riBT*fe&o ±IBiMfc®2 3 

©«£»*. xv^>y«U8K:J:*»*T?tt*s<. SffbM 
2 3CWt^c«kS«@^©SHbT-2>y, JBWfe^ftfPi*! 

BS&gl 4 ©Kjftflft&r*' 5 i £ ttfc < . S*iffi5:{B^1" 

». mffiii 7 ©iiMKSJsita** 

<b£#aic^5^©ioT&&£^e>a&m : fe>&£. s 

e>ic mm, 1 7<Dfi9g*^i^^$tiT, ssmi 7 
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[0 0 7 3] 7°^X?x.*)l*ri:%ti}ULXmitJg 
2 3©ggg£RfefrtS#&tC»*, ^Xr©aa^>fT 

-r&©#&e>-r, ss^tli 7©j£gi$©;fi»&*>Bfe£-r 

«l^©fl®tt©fl£T &8BM U ¥3W*£SBII»SSIfi© 
[0 0 74] *fc, 3t7t;tC<fcy®HbJg2 3 

©flWttfclfiLtr * r s r. i: «±IB<&$&JHi: n 

[0 0 7 5] SJfbM2 3(Z«l7cS:«ofc^C, ¥ 

S£ti®Rl SrMftU g§^?Ll 7 ©J&g|S©I2i!§ 1 4 ©IB 
fciif^bUT^iifbSitS^fctfT'SSo » 
7tftfc©SSI§i4©£SBii. Jft£*»jK-9:*»CfcoTV** 
*JIBtt#*y, ^ti&S^Sfbtc «k y «sm/T«&«& 
RB^©^*^**^* 5 "*?**. 

[0 0 7 6] ^tvdffttc^yf^^^Bli 

8afcJ&ttL (016) , S&tC^>*y hCVD& 
CJ:y*>y^>Rl 8 cfciga-rs (01 7) . 
fe. i(>^f>8ll8a0Jf^}t ^bM2 3(DJl^ 

[0077] mm, 1 1 im<om\mmm:i e± 

<3D^>yx^>IRl 8 cfcit^^^^X-x^lSl 8a?: 
CMP^Ck »JW»bTIBBSU ^M^yi 8b^ 
«t6 (01 8) . 

[0 0 7 8] m&iz, mmmmi 1 b^tneni 4 
&&LtzMm2 1 izzmmm 20 a £ j:t«sfb** > 

|^2 0b^e>«;SgB^2 0S:^LT, 0 1 IC^f^ 
^ 1 4 2:imcKf(Jf 3^»ftdti«^ BB» l 4 nim 

[0079] *$mo>Bffi 1 ©^#^StiIBS^@©l3 
jg^ckms, 1SKI14, 2 0®^®tctiSjfbM^ 
j*S*v*\ *fc. gsmi 7©|£ffiOlB!®l4lci4iMb 

[0080] (nug©^flg2) 01 9ii, ^mm<Dm> 

[oo8i] *gm<mm2<D^#mmmmi** 
mm<mm 1 i:ra«tc4^<*»K 1 icn^M isfet 



(10) 
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1 5 tcs i mm&x&zmm 1 4 zm-tztx-ommi* 
$m<mmi tm&X'&Zo ut^or, *<mft<n$L 

-~ft£LXBf&V. *<^CMP^{C«fcy5fo£fc@S&g 

[0 0 8 2] U&81 4fc£tfJ§l^ei!^l 1 btf)_h®lC 
fcWIig*fii@$|2 4j^&3ri'TV^. MI®Sfiil^2 4 

<fc »;««s*ifcs/ u n >irttKS:^i-s n i: T*f* 

[0 0 8 3] J|igNgm2 4lCl*i(jMBL2 5£J: 

tfissssi 2 6 tfffi%.ommiz--fax°mtt e> tu *oym$i 

JL2 5 33«fct«SSl2 6Wcgg»MfeJ;tm5li*ti:L/ 
T<D^S#T*&S®^2 7;tf^;**yt^€>„ BBSS 2 7 20 

[0 0 8 4] S5&S12 7WU i^|«®2 7 at±#me2 
7a^ y ^PSsKlJ: »J^-rSfe«>©2/- KBI2 7 b 
SH&**>R2 7 c £fr>Dfi!fifc24l5o ^«^2 7 a 
;&J:tft/-Kffil2 7bte. fcfcfcWJHfcfllaVrSii:** 

Mii'tsz:tfc«kUBBi«2 70ffl3M'fbtC#e)i3li^i© 
±#&«Kft|-r S Zl H 5= gft^ * >I81 2 7 c li, 30 
±mWM 21a <fctf FBI 2 7 b &f&£tS*mfc 

-aazifctf-t-s, ^b^*>l8ltf>f& gfb*>#;U& 
gib* >^-r>R ^y**>y^>BI. *>SV> 
liz^^U n^ii^b^Jii-tsrii^T^So 

[0 0 8 5] fcfc, g§^7L2 5<Dj£gCa)^b^*>K2 
7 c fcBS&g l 4 i:tf>#®ic»£ H8f® l 4 &#£J?frr&fc£ 
^^^fiS©SMb^lT*S>SiHbfi@^i^S^^Tv^«:v^o 
tt^SSO^fill ^7L2 50>Mnfc<fctf@8&8 

si 2 6 ©j^&i&cggm 2 5 (D]&&wmm 1 4 ®^®tc 40 
Bf&2ftt=mmzmrtLxm&is-&s>fctoX'$>v. z. 

[0086] wmi43bz>wmii&2 7emmz 
\,m<t$umf&zftx^fo\ z.^$m<mmi tm 

W£~ BB68l4S>5^ttl»S2 7CDfei:^.«CMP©C 



«|2 7©^:S:ig8ttsr:i:^«IIB-t'feS, £<o*SE. 

[0 0 8 7] #g£5fetf>?£f&2-e«, BB&§Ui#2« 
<Z)©££0!KtbTV\.g>#, 3&tC#MtC«|^UT3MJ^ 

[0 0 8 8] ±13 Lfe^«^HtlIg&^g©SSg 

^$:SlCtttjT^-rSo S2O~02 314, *&g 

[0089] 2t£^jg©^ffi 2 ©ssfefr&wu gmmm 

[0 0 9 0] JfffilfilHKl 1 b fc«kt*IB&8l 4_tlC*A 
•v^^*fetiCVDfeT*iffb^Un>m$:*^U Mffi 

fflm&2 4zj&f&irz>. *<m* ffifeomm.v>Mmm 

$E2 41C, <ma>7* YVV>f : 7'74&M*R^Xm& 
?L2 5$:MP'tS„ S£IC, £&KZ>7*hU V^^-f 
^£ffi^TIS8§8l2 6 &7&&t<S> (02 0) . 3©}g 
5a>Jg8MCte, ms£fL2 535&Tfffiffim2 60>J& 
f$mZ7* h'J VffyV^\Z^tz.\yV7sY^7.^<JM 

«ttJ ! @S!iS»2 6a)^^(D^:^#H^«)^^cj:y, m 

mmnmrnna^ mtM2 Sim^n^, z.am 

<bM2 8tt, mfe<Dj&mi(DmtM2 2, 2 3£:|t?II&C 

[0091] Lfc^oT, mifec^^i tmmzmtM 

2 8 «rjg5cbtl@{C^fb$-&, Zl*l,S:m^$-&S. 3*1 

tc j: y gsm2 5 (Dsmxa>m^m^vm-t^> 3 1 
[0092] zo^iz*mm<mm2T'iimtM2 8 

t*^rtgr*fes„ L^=b> ±ssmtM2 samst* x 

rKDi-i^ilTC^tS^foT^ga^l 4©^ 
J3J:tJ13IS8?g2 6®^?:ICfb3-&S3:i:*^v>o 3*i 

nmzma^^X'^). ^mmmmmmm 

mt*.&8>\zlrZ>18MV> 1 oT&S^vOafrmfc&So 

SfelC ^^2 5fc<tal3(i8^2 6©«5)^A^^ 
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& 3 iltft'S S 3. H. H 
[0 0 9 3] yvXvx*;i/¥£f^UT8HUg 
2 80»*«:l!ft#r*»6lC»*. ^XT©BBA-fT 

So 

[0 0 9 4] SML®2 8©a7Bfc#ofe«C 4 s 

ttttttKl&ftlNtU ggg!?L2 5©j£g|SG)i3jSl4(DaS 

[ o o 9 5 ] mz. *mtm& i ©^sfficjau:*- # >m 

2 7cS««L S&K, i^m»2 7ai:HDtm«) 
£/- KK2 7 b &£flr*-* (02 1 ) . 
[0 0 9 6] fiffc*-*2/Bl2 7ctt. fc£*tfCVD& 
&* «&ic * y *8***£i:tf«-ea, 5/- K 

IX 2 7 btt. fcfcjttfxrCy *tt*fc»CVD8acJ: u 
iH***Z.fc#T?a*. SHb^-*>Dt2 7c©*i«tt. 

>#;i^cD^§rr*&oT : fc<fc^o S/-HR2 7 
bi(Wtiia!ffcfiMfc^dt>K2 7 c<D^®&*Ay*X«y 

«tu, ^•ft^*>i^2 7 commzmm^rc-^ 

*«*fe»£U 2/- HK 2 7 b (Dg^tt&^-TS Z. £ 
[0 0 9 7] */- KR2 7 btt. fl»CBMB+6i»Wi 

[0 0 9 8] 9CIC39NM2 7 a 
«fc^y*ftT?*Mlrt"* (H2 2) . 

mm<mm z-ca. * v *mx-imwm 21 & zmtr 
Bii(W2 6fcfiff»ci««>atori:«« , r«*- n 

*»fcv\ **©»6KttS'-FR2 7 b 

wwc»Bjre&<, s8fb*-*>R2 7c±»ciia(aaw 

Jg2 7 a&&ftl/Ct>J:lr\ 

[0099] «wc jhrhbmiK2 4±ffl&*waaffc** 

>Bg2 7c, $/-KK2 7bfc«J:tf£3£m)82 7a5:i& 
*U HS»2 7S:JKtfW* (02 3) . SMb^#>Bt2 
7 c, 2/-HK2 7bfeJ:tf±ilMMl2 7a©|»3ai. 
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tc, &fc*tfCMPS«:J8^fc»6(Ctt. -fcOlStt* 

^#H^T^ft>n-s *»©-e» y , M^viffi LfciBSSt 2 7 

2 9 li, KSmflsT'fe y , £tm L fc^tcii. 
S3SS2 7«>JBW«ftl«ina«6JKHfc**^«Btt« ! »* 

[0 1 0 03 *iafec^ffi 2 ®33gft&?B&SE^fi<^ 
t\ g^?L2 5 <Dnm<mm 1 4 jcwswbJia^ 

[0101] oafiflwKBs) H2 4it. 

[0102] *m&<mm 3 (D^mmmmmit, 
mm<mm 1 i:H«ic^(*®K 1 k n^M isfet 

Qn)bWfi&S*U -€-©±M©Sr^fe^l 1 b©IB^ 
l 5 ten 1 MWe&SiS® l 4 S£T*<z>#!#«: 
H86cD^S8liira^T?&-5o UfetfoT, -ttf>8IS#<Z>a& 

HSSoD^fl|i©^fl^llISS^iSi:^^"S^ 

iiaiMi'^*«BaBi 4 i: 2Mmat.<f^mtMt:im 
wifci-c^ftiyjBrtatiTv^ML fe«k^ w 
2gB!iSMic7* h y fefflv\T/ , «*-— 

[0 10 3] 6B$S 1 4 $5&ZfM<$^$& 1 1 b<D±®tC 

l*Mr^e^3 oifi&f&Zt^ Mr^*fi^K3 oicgSPb 

3 2 afrg>&&. 

[0104] mmmsk^oiBiixmzf^ifzz 

W^E3 4 A^^S*tTV\So 
[0 10 5] /ffg&BiiiSl3 0, 3 414, ^66®^® it 

HattcevDtsafcti^y ^ffitcfc y?»aanfc^y 

[0 10 6] m$fl3 1 ©JSgpCDiB^S 1 4 ilfig^ 

50 5^3 2iicD#®, mrf^fz 2i:i«@Sfi§53 3 ta># 
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[0107] ±M\,t=.^m^mmmm.(Dm^. 
is&*mMr>xwmt&. 02 5~03oi*. 

[0108] x^mmmartWhisms-s ^<mm 

1 (C;i3ttS0 1 3 £X*<DXMZ.m&X*&Z>. Lfctf o 
T, -€-©gP#©3ftl5!{*#B&U -£©#t©:l3i&Co^Taft 

[0 10 9] M53*8i®tl l bfc«fc0 t BSi«14±JC^ 

«e^K3 o&^-rso *©&* m^©tts©iiRB» 

?L3 1 5:PIP-rS (02 5) „ £©g§K7L3 l©Jg8MC 

t*. g§$?L3 icMRrt»K:73r.hUyy97-f (cj§v*fc 
^fb)g 3 5 1*. mm<mm i , 2 t^ici^t^-efe 

[0110] LfctfoT, Hfi6©7$»i, 2£|f!rtt&ic$* 

[0 111] CKDJc-MC, ^©±3 tC3*gQ6©7BJIB 3 T? 

CI gS^dFL3 1©J£ 

ED*BaM>iE«aslM^«:««U *©#l$!4i:4£tBS:iai 
±-**£i:#Wefc*. Ufrfc. ±IBSHfcM3 5©Rfc 
x>y^>^mic«fcS^T*l**<> &fbJ§3 5 

<Dm5T*z&zm^omtx-&>). *ise^&#e>*>©-e 

l*fcv^£, g^3 l©^£^b31±fcv^i:, S 
WM-TS i:, 9 <fc »j 1Mb 

wmm, 2^n^T*feSo se>ic, gtfbm3 5©M 
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[0112] mz. ¥m{m&i<D£ffiizmt?-*ym 

3 2 b^W5 (02 6) „ gfl^* >I$E3 2 Mi, 
fctfTS*. ^b^4f>IK3 2 b ©*£»«, ^C^-f 

s«©^irt4©r^fc«fct^^i»&it©fe*^^ 
&mmx-&^x%&\<\ 

[0113] t-£7Limfr*>*z>£mmM3 2 a 

fcitSi-rS (02 7) „ i^mM3 2al3U ii^©X/^ 

s*. 

[0114] M«ii^3 0±©5&#fcg4b^# 

>BI3 2 bfc<fctf£#Wf3 2 a fcff&U «^9*3 
2«Mtfi (02 8) . SMb^*>Bt3 2bfiJ:tf£ 
&«Jf3 2a©Gfcfcl*, fcfc*KCMP«&«:«g%"*-*£ 

iffllH^ys 2©7&&©l£lC, fct^«CMPj*S:ffl 
r©*SiH. as^5^3 2©3*®{C^ffcJf3 

/sans. d©®HUi3 6ii, iWgfiftre&y, -©* 

*ScgLfe#^tciju ^V^3 2 il«@B^3 3 i:©^ 

[0115] mz, ^tmmia&mzMms 1* 
m&z> 029) . smmzKomtii- 

*^cttCVD?*?:m^'&Z:il^'r*^S„ ^^3 
7 ffl«i!»CttR«l»jfcl*S:«lW , C *» <fc v \, 
[0 116] *C «*HI13 7 & ^©7*hUV^ 

MffiliKS 3 (03 0) „ Z.(Drt*-->>f(» 

K3BS»3 3««**ac«ia*i*si:K:J:y, *©_t 
®feJ:t«HJffilcSKbM3 8*^S*iS^, z:©SKb» 

3 8i*, iMht-^Kmttz&vm&tt&z-ttf^ 

HT*S>So Z:*l{C«kU, figgB«S3 3©S*n;ffi©ii>&PS:«I 
[0 117] Mt^Siiil3 4 5:it^S«l© 

^®tc*^iu 024 izm&n^mmmmmvf. 
[0118] *$mcmm (^^mwmmm^m.^ 

©M». ^<*^W5&i£g©m^©^tl U ^ 
«<*^ffiHI8&iS®©fB®ffii:'(4ti5:^±i"^ ' i:^«TtB 

50 ton 9] m&<mM4) 03 n*. #mw>tta> 
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[0 12 0] 03 1 (a) U-m3 9&*&Ty 
n-KS4 0S:tU ttf«!M4 1, Mtc&S^ 2, 

-f=yy>TV h * yfV^f-yO VDg4 5 Sr^fe^M^E 
[o l 2 l] tir#Si^4 lx\igmm&ft5z.hi$T: 

t-ii, mmomm 1 -cs&fBbfc* >^*-r>m 1 8 a & 

g4 5T'li, HJSO!)^fillT*m^L/fc^>y^>l^l 

[0122] z<D£t> te^mm\mmmomgmm 

D- F^3 9 ^&«^4 6 &^LTltf«^l 

i4i, 3S?o*aa^4 2, ^ffx^f^s, 
^T>x;v^i4 4, ^yfrvY^y^T-yc 

1 T*(3DIB«S 1 4^lC^Ufc&M£5t7ti*QW4 
yif^T-ym 18a £ * >^-r>^ 18c 

[0 12 3] #«t®^fe<fctJlK^4 

[0 12 4] xmmo&mi x\*&mzf?>fi 3 

3 2 Sr^-rS^lCWu *V*f7&y7J\*j #^4 4 

fcfif t*- #yv>cv Dmz. -p? y>r v Y * y P^y 
cvds4 5 *mw7u*v 9m.\zm.%%&.&z. »; 
$mt2>z.ttfX'&2>. xvrmtLxomti- 
mt*y*M tytrzrf-y* 8fb*y 

<0V >m©*^Si£T?$) o T *» <fc V >. 

[0 12 5] 03 1 (b) \Zt&$ &*>ttfmsM& 

3gg4 8 jWT- h#4 9 S/rLTtSttSflTV^ftJarc 

*ii»fS4 3, #>$ r :x-7 : ->*>K*/#g4 4, -fyy 
>rvV* yy*7-ycvD&4 5£=&*ffi3l£4 8tCS0*J 
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[0 12 6] BILL ;*3IWi#fc*oT*S*ifc*Sfl«:58 

ms^<ni&f&M3&2*<2>*<z>X'\$.te<* t&mmz 

[0 12 7] ±ffi»MW»l»l~4T?tt. £ 

[0 12 8] iaMJBj^eO^&flffiKl/fctf. 

s v * \tmsmnzm t % srSDaf&^fctf 

[0 12 9] *&, ±iBHJS<^ffi4T*«^R«!M& 
[0 13 0] 

[0 13 1] (1) Cu^Sri^Mt-rsfSSSSSr^t- 
[0 13 2] (2) Cu**2mttMll't*WM*1t* 

[0 13 3] (3) Cu^&i^®i:-rsg3!«S:^t- 

So 

[0 134] (4) Cu^feiiiWWifc-JV&lBIR. 

[01] ^^©-nife^figT-fes^f*^®^ 
[02] ^mco-woMMx^^^^m^. 

So 

[03] 2jc9g^<Z>-H86®^ffiT*S>5^«^IiIli^S 

So 

[04] *^©-HJS^filT'fe-g>^^^®liIS^S 
[05] *^CD-^©^fig-e&S^f*^®ll]B&IS 

So 
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So 
So 
So 

[09] ^Ifi^CD-iyg^ffiT'feS^f*^!!!^ 10 

So 

[010] *^<3D-|gfi6®^®-C-feS i l s #f*^fiIlIB& 

So 

[011] *|g^©-^igCD^SIT*feSif^l^IlIli& 

So 

[012] xmin-^nfcMX'&ztmmmBm 

So 

[013] *|8^©-|Sigc0^ffi"e$)S^#^Slenf& 
®te©m*^-^J?:*©Xjg)iilCStLfc»TDS0-t*fe 

So 

[014] *58^©-|lfi6<D^figT-feS^<ifi^I118& 

So 

[015] #$8^0>-|ifig©7£J8rc&S^#^t^ 
^g©SSBt^©-M& : £'©3j@BR{C^bfe»Tffi0-e«> 

So 3° 
[016] *56^—HBfe©^T'feS i ^(*^IlIB& 

S. 

[017] #|8^<B-|^<^ffiT*&S^{*£i«lB& 
S. 

[018] ^.mB(D-m&oymwx'^ ; mm^M 

So 

[01 9] *m}<Dm<nm<mmv&&¥mtmgm 40 

mW.V>-W*tt Lfc«TBD0fS>So 
[02 0] *^(Dflfi©HJga)^"C*feS^«^9a 

[02 1] 3|£f6^0fa©iiS6a)^fl&'r*fesi^f^tt@i 

<&So 

[02 2] *m}<Df&<Dm&<^Mx&&3&ffig&m 
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[02 3] ^IfiWcOffiOO^fig^ffiT'feS^i^^tHl 

[02 4] *I6^cd3 kicftfi©^©^^-^^**; 

«®i^M(3D-^$:^bfcWT®0T*feS„ 

[025] *w%<D2b\zm(»^(mmx>&2> i mtfi 

®0T'&So 

[026] ^mm<o^f3izi&(Dm&o>BWx^&&^rm^ 

®0T*feS„ 

[027] xmivzbizm&^^fflix&z^fa 

®0T'feS= 

[02 8] 2fC|8^(D3 6>lCftfi(D|ISg®^«lT*&S^^ 
®0-efeSo 

[02 9] *mi<D2b^1&(D^(^1&X$>Z> ! &i$#. 
®0T?*>So 

[03 0] &f$m<D2bizm(Dm&<DfeMT-$>& i &gfa 

®0T*S>So 

[03 1] (a) tS&Zf (b) WU *5SW®fiS©|y6<Z) 
^ffiT-feS^«^»ETOMC0$JSi^«©-'ei&#^ 

at-r«t^0T*feSo 

1 *m<>mfa 

2 SOIftfiiUi 

3 umm&tmm 

6 h*Silii& 

7 ha® 

8 ^mmmm 

9 -tM k^*-;^^— * 

10 *rVV 
11a MP 
lib MP 
1 2 g§$?L 

1 3 &m-?=7>f 

13a *:/*r*^:/R 

13b temrf*?? 

13c ZZstfTSrV^ 
1 4 gSfeS 
14a 

i4b m&-*ym 

1 5 

1 6 Mil 
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t$m-\ 1- 




27 






28 


i 7 i 






3 2 




18a 






3 2a 


±mmm 


18b 






3 2b 




18c 






3 3 




1 9 J 






34 




2 0 1 


$m 




3 5 


mm 


2 0a 






3 6 


mm 


2 0b 






3 7 




2 1 ' 






3 8 




2 2 i 




10 


3 9 




2 3 






4 0 




9 4 






4 1 




2 5 






4 2 




2 6 


KJS®8£ 




4 3 




2 7 






44 




2 7a 






4 5 




2 7b 






4 6 




2 7c 






4 7 




2 8 






4 8 




29 




20 


4 9 




3 0 






Qn 


n^MISFET 


3 1 











[Hi] CE|2] 



9 2 




(17) «MPm- 16912 



[01 0] 
BIO 




m 12 




mi i] 
mil 




(18) *8JB¥l I" 16912 

[014] [015] 



m 1 5 

® 14 




(19) 



Sm^l 1- 169 



mi si 

B l 8 




[02 OJ 
B 20 



[SI 9] 
B 19 




[02 1] 
B 2 1 



(20) 



1- 16912 



[02 2] [02 3] 



m 22 m 23 




(21) 4$gS¥il- 

[02 6] [02 7] 

m 26 m 27 




[02 8] 
& 28 



[02 9] 



m 29 



(22) 



#§IPP1 1- 16912 



[H3 0] M3 13 

m 3 0 B 3 1 




(72)^# Ojp am (72)I6^# *fnH #IP 



